The current state of four water bodies in the upper and middle reaches of the River Kenti system, Western Karelia, affected by long-term industrial potassium-sulphate pollution, is assessed. The upper water body of the system, Lake Kostomukshskoye, is supplied by waste water from an iron mining concentration plant. Lakes Okunevoye, Poppalijärvi and Koivas are located downstream. Analysis of some hydrochemical indices and phyto-and zooplankton communities has shown that as the distance from the pollution source increases, the hydrological regime is stabilized, species diversity increases and the quantitative indices of the biotic constituent of the lake-river system grow. For example, the total mineralization value decreases from 632 дo 45 mg/l, the concentrations of major polluting agents, such as K + and Na + ions, decline by an average of two orders of magnitude and the medium reaction passes from alkaline (pН 7.7) to neutral (pН 6.8). The species composition of the phytoplankton varies from 18 to 23 species of six 6 divisions. The number of zooplankton taxa increases from 15 to 24 and average quantitative indices grow from 0.048 g/m 3 (1.1 thousand individuals/m 3 ) to 0.368 g/m 3 (10.3 thousand individuals/m 3 ), respectively. The data obtained were compared with earlier results.
Introduction
The degradation of biotopes and ecosystems has been shown to be directly related to various human economic activities [1] , [2] , [3] , [4] , [5] , [6] . Considerable changes in freshwater ecosystems result from various types of industrial pollution, hydraulic engineering, poorly organized commercial fishing and the acclimatization and selfcolonization by new aquatic organism species.
In spite of some problems caused by the economic sanctions imposed in 2014, mining companies continue to markedly affect the biological resources of freshwater BRDEM-2019 biggest industrial plants in NW Russia. Production waste is supplied into an artificial reservoir storage (former Lake Kostomukshskoye), an upper water body in the waterriver system of the River Kenti. The polluted water is then spreading into other water bodies of the system. Environmental monitoring is conducted to assess the impact of such big industrial complexes and to make adequate decisions for nature protection and the use of natural resources.
Materials and Methods
Materials for the present project were provided by the results of the integrated studies conducted in the summer and fall of 2017 on four water bodies of the Kenti River system, the White Sea basin, located in its upper and middle sectors: Kostomukshskoye Storage Reservoir and lakes Okunevoye, Poppalijärvi and Koivas.
Samples from each water body were taken at 4 -7 hydrobiological stations in triple replication with regard for the sizes and morphology of the lakes. Samples were collected with a 2 litre planktobathometer and treated using generally accepted hydrobiological monitoring methods [7] . Several manuals were used for identification of the organisms [8] , [9] , [10] . The degree of organic water pollution was estimated using the indicator organisms revealed in the phyto-and zooplankton by the method of Pantle-Bukk modified by Sladeček [11] . The trophic status of each water body was estimated from the nutrient content scale after S.P. Kitaev [12] .
Results and Discussion
Hydrochemical regime. The lake system of the River Kenti, flowing through 10 lakes into Lake Sredneye Kuito, is part of the Kemi River watershed ( Figure 1 ). Lake Kostomukshskoye (a tailings storage) (30 ∘ 50' N and 64 ∘ 40' E) is the upper water body of the Kenti River system. As a result of dam construction, the hydrological and hydrochemical indices of the lake have markedly changed. Most lakes of the Kenti River system are small and lotic, except for two lower lakes, Koivas and Kento, the biggest lakes with slow water exchange ( Table 1 ). 10-20 M m 3 of water are discharged from the tailings storage every year since 1994, depending on the annual amount of water. The effect of human activities on the Kenti River system is generally related to the discharge of mineral substances, such as potassium and sulphates, as well as nitrates, lithium and nickel. Before the construction of the mining concentration plant the lake water was poorly mineralized (17-30 mg/l) and was classified as water of the hydrocarbonate class, DOI 10 .18502/kls.v5i1.6039
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BRDEM-2019 calcium group. Its pН value was 6.3-6.9. The water is now highly mineralized (over 600 mg/l), displays a weakly alkaline medium reaction, belongs to a sulphate class and a potassium group and contains low organic matter and iron concentrations [13] .
The chemical composition of the suspension supplied into the lake because of the leaching of various components directly affects the chemical indices of the water of Kostomukshskoye Storage Reservoir and the lakes located downstream ( Table 2 ). Phytoplankton. The results of our monitoring conducted in 2017 showed that the phytoplankton of the water bodies studied consisted of 40 subgenus-ranking algal taxa of 6 divisions such as diatoms (Bacillariophyta) --13 (32%), green algae (Chlorophyta) --16 (40%), dynophytes (Dynophyta) --2 (5%), blue-green algae (Cyanophyta) --6 (15%), cryptophytes (Cryptophyta) --1 (3%) yellow-green algae (Chrysophyta) --2 (5%). The highest species diversity in plankton is displayed by green algae and diatoms which collectively make up 72% of the total species composition. The quantitative indices of the phytoplankton community for each water body are shown in Table 3 . Zooplankton. Our 2017 monitoring showed that the zooplankton of the above water bodies consists of subgenus-ranking crustaceans and rotifers: Cladocera --19, Copepoda --9 and Rotifera --9. The main indices for the zooplankton community are shown in Table 4 . 
Conclusion
The results obtained show that the species diversity of the phytoplankton community in the Kostomukshskoye-Koivas lake system gradually increases from 7 (1 division) to 26 species (6 divisions). Quantitative indices also increase gradually in the direction of runoff. The phytoplankton is dominated by diatoms and green algae. Most of the above species are indicative of oligosaprobic or β-mesosaprobic conditions. The saprobity index values obtained (S=1.50-1.76) show that the water in all the water bodies studied is of quality class 3 (satisfactorily pure), grade 3a (satisfactorily pure), which is consistent with a β-mesosaprobic zone on the saprobity scale. The quantitative growth of phytoplankton shows that all the water bodies studied represent an ultraoligotrophic type on the nutrient supply scale [12] .
Comparison of our data on zooplankton with 1999−2001 data [17] has led us to conclude that the general evolution trend of the zooplankton communities in the past 20 years has remained unchanged. The zooplankton of the water bodies in the upper reaches of the River Kenti (lakes Kostomukshskoye and Okunevoye) display low quantitative indices and markedly impoverished species composition. Structure-forming zooplankton species in these water bodies may be identified as paleolimnic [18] . While evolving, they gradually adapted to living in water bodies with highly variable abiotic factors. The absence of many Cladocera species typical of Karelia's water bodies, such as Holopedium gibberum, species of the families Cercopagidae, Leptodoridae and some other (mesolimnic) species, is noteworthy. As the distance from the mineral pollution source increases, the number and abundance indices of zooplankton species are observed to grow, suggesting that the ambient conditions of the aquatic organisms
